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Ef¢½­Å¡s»I +Rr.y£uPw·¶h;fe¢=¬wcuP cqjfe.dgferR¢£uPq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x ∈ A−1, w.x − θ ≤ −1
¶
¸8fsq¡s» +Rr.y£uPwcqEfsqEfe ?¨ apWfe.E¢=RwcqquPwrEuPwct Ç
{
w.x − θ = 1
w.x − θ = −1
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minw,θ
‖w‖
2 =
1
2 (w
2
1 + ... + w
2
n)
sous∀(xi, yi) ∈ A, yi(w.xi − θ) ≥ 1
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maxα
∑N
i=1 αi −
1
2
∑N
i=1
∑N
j=1 αiαjyiyj(xi|xj)
sous
{
∀i, αi ≥ 0∑N
i=1 αiyi = 0
!:%
i &
(.|.)
feE¡sq*fewrf¢£fEuI? EyzrqtR¢=Ryzffe cte¢zy£?y£few´PqquWtey£¡Ã
Efsq.rj¢£fwcuPdEfEf
+R*Rdgber.fsqEf¸8Rvx*RwEvfA«  EaEw?«J`· ct fe¶
¸8¡squP¢z Er.y£uPw¹EftsfEuPE¢£bedgf
[­ÅuPEr.yzd¬y£q*Rr.y£uPw¥tsuPwIfA¨?f
w·­Åfsqr;+Pqj¡eWy£Efewrfx¶J¢[fA¨?y£q.rf
tsfe1fewccRwr/E¢z cq.y£fe Eq[dg¡er.acuWEfsq·rfe¢z¢£f$»I cf¢=0dg¡er.acuWEf$? 
vx*P?y£fewrtsuPwP  Evx c¡quP cq·tsuPwr.*RyzwIrfsq¶
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α?i yixi
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θ? =
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i=1
α?i yi(xi|xj) − 1 , pour xj ∈ A1
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)
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Φ : E → E
x → Φ(x)
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maxα
∑N
i=1 αi −
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∑N
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∑N
j=1 αiαjyiyj(Φ(xi)|Φ(xj))
sous
{
∀i, 0 ≤ αi ≤ C∑N
i=1 αiyi = 0
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• s 6∈ V (s)
• s ∈ V (t) ⇐⇒ t ∈ V (s)
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K(Xs, Xt) = Kg(Φ1(Xs),Φ1(Xt)) = exp
(
−‖Φ1(Xs)−Φ1(Xt)‖
2
2σ2
) uP E
(Xs, Xt) ∈
E2k
¢£fwcupR  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EfdRwEy£bef
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∀(Xs, Xt) ∈ E
2
k
¼
K(Xs, Xt) = exp

− 1
2σ2
∑
(r,q)∈Cks,t
(xr − xq)
2 + γ2(|xr − xs| − |xq − xt|)
2


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∀x ∈ Ω,∀s ∈ S, P (Xs = xs|Xr = xr, r ∈ S − {s}) = P (Xs = xs|Xr = xr, r ∈ V (s))
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P (X) =
exp−U(X)
Z

U(X) =
∑
c∈C Vc(Xs, s ∈ c)


Z =
∑
X∈Ω exp−U(X)
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P (Xs|Xr, r ∈
V (s))
q­ÅfA¨?E.yzdRwrquP cqj¢={}uP.dgf Ç
P (Xs|Xr, r ∈ V (s)) =
1
ZV (s)
exp

−β(
∑
r∈V (s)
(Xs − Xr)
2 + λ(Xs − µ)
2)


u&
λ
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β
quPwIr¢£fsqj+R*Rdgber.fsq? ¹dguIEbe¢£fx¼
µ
¼?¢=dguÀpfewEwcf¢£uWtR¢£fx¼
ZV (s)
¼c¢={ÁuPwcter.y£uPw¥Ef+R.r.yzr.y£uPw¹¢£uItR¢£fx¶
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s
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P (Xs|Xr, r ∈ V (s)) =
1
ZV (s)
exp
(
−β(4 + λ)
(
Xs −
4ms + λµ
4 + λ
)2)
= P (Xs|ms)
*$wqf!E¢=
Rwr!cRwcq
 EwtP?f¤q.r*Rr.y£uPwEw+Ryzf Átx­Åfsqr±« ÃC«J?yzf»I cf!¢=MdgupfewEwcf¤¢£uItR¢£f
µ
fsqr
yzwcE¡e1fewccRwrf!Ef
s
A¼+¢=¬EuP+REyz¢zyzr¡!tsuPwc?yzr.y£uPwEwcfe¢z¢£f
P (Xs|Xr, r ∈ V (s))
q. EyzrR¢£uPq Ewcf
¢£uPy[wcuP.dR¢£fEfdgupfewEwcf 4ms+λµ
4+λ
ferEfPR.y=Rwctsf 1
2β(4+λ)
¶
P (Xs|Xr, r ∈ V (s)) ≡ N
(
4ms + λµ
4 + λ
,
1
2β(4 + λ)
)
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σ2
P (Xs|ms)
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−βd(
∑
r∈Vd(s)
(Xs − Xr)
2 + λd(Xs − µ)
2)
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
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EfewrqÀ¼®wcuP cq R¢z¢£uPwcqME¡A¯cwEyzY Ew
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Ef¤rfA¨?r. Efx¶/uP cqwcuP cqEuR.feruPwcq¼/ruP Er[­¾R1uP[¼cRwcq
¢½­Åfsq+PtsfEffeE¡sqfewr*Rr.y£uPw
Ek = Ek × Σ
u&
Σ
fsq.rE¡A¯cwEy·+R Ç
Σ = {{γσ2(d),s /d ∈ D} /s ∈ S}
i &
γ
fsqr; Ew +R*Rdgber.f¡sfe¢[uxq.yzr.y|{/uPwcE¡e*RwIr¢½­ yzd¬uP.r*RwctsfEfsqjwcuP Efe¢z¢£fsq?yzdgfewcq.y£uPwcq
yzwIr.uI? Eyzrfsq+R*RE1uP.rR ?¨ Rwctey£fewEwcfsqÀ¶
*w¦tsuPd¬uxq_Rwr
¢£fwcupR »I Ey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uPErfewcuPwcq¢£f
wcuÀpR 
K
q­ÅfA¨WE.yzdRwIr+R Ç
∀(Xs, Xt) ∈ E
2
k
¼
K(Xs, Xt) = exp

− 1
2σ2
∑
(r,q)∈Cks,t
(xr − xq)
2 + γ2.
∑
d∈D
(σ2(d),s − σ
2
(d),t)
2


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∀(Xs, Xt) ∈ E
2
k
¼
K(Xs, Xt) ≈ exp

− 1
2σ′2
∑
(r,q)∈Cks,t
(|xr − xs| − |xq − xt|)
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d∈D
(σ2(d),s − σ
2
(d),t)
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